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ABSTRACT : PURPOSE: To curtail the utilization factor of a data transfer line of a controller and a disk 
device by dispersing a generating function of an updating value of a parity record to the 
disk device side, since updating of the parity record becomes overhead, comparing with a 
conventional processing, in the case a disk array is used. 

CONSTITUTION: From a parity information input part 103 in a processor 100, a controller 
1305, or a recording medium, information for generating an updating value of a parity 
record is inputted to a buffer. A parity generating part 104 generates the updating value of 
the parity record as a parity updating value 106 from the information inputted from the 
buffer, and stores it in the buffer. Thereafter, by a parity record write part 105, the parity 
updating value 106 stored in the buffer is written in a recording medium. 
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-*&&iirtLfcmfB (m£l) ©f-* u = - KifflE 

USD <OJCfiu = -K*»b«^$ti, '>fc<i:i>l 
o£l_L©g]Eu-=i- K^A—^fciJS-f 5 1 o&-k©lil}E 

Sun- Kl£»ilft+ail![E%fi^-*«:fft£-f Sfc*© 

S:fP)«i-S#a«:#1- 5 r t semsb. 

-^SrftitAUfcmffl (mSl) ©f-^ U = - KirBUE 
jifff-* Z\Bl®-rZtztb<DK&y :! -'? mm Lfc n fa 
(n§ 1) ©5Cftwa-K*»6«rt*n, '>*<tt>l 

K*tMALfcE1til;***tf 1 o«±©E«ISB4»W» 

Sr^tf *WEB*8Bli:f&a LfclttEf MflMBSraHt 1"* 
^©Sr^iL, ffiEEttSBaK ffiEftOMBB^bME't' 
MBBSrSttBS^Bi:, WEEtt«C**»e>lW8B3CftU' 
=-K©Ilf)W©tf*rK*tf-f*at. «JE1'M«f*Rt 
iTEJi:«U'3-K©S«fWoM^6, SKEJCfiu-a-K 
©JE*r*«rf^J«-r**«*r*-f * - 4 i"«E» 

[«f*«3j ^^©i^-K^a—^ «#©?' 
-*£&*rtLfcmj@ (mS 1 ) ©-r-* K4S9E 
il&x-* «rEtt+ 6fc»©3Ettf , -# Lfc nffl 

(nil) ©3tS^ = -K*»6«n8$tt, '>*<4fcl 
o£Lh©i|flEU'=i- K^/w-yicM-fS lofiJUh©lJ&E 
t*-^U3-k, jfes^tt, lo^±coflE5i:Su=- 
KMMAUfcEM(tttt:*tr 1 o»±OE«KatW#P 
gESr^tfE1i->^r-6.-efcor, MEMMEBtf. fid 
E/^y r-< ^^©Mt-^ u = - K©5liiPrffi© 

**£tfl»EE168Efc7'n- K* + * hi" 
U irEx-^u-=-KSrt&^UfcB9EEt6j««£S:^tf 
B9EEte^ft* s , WE*J«i»aA»6fllIE^< \) t 1 w ^A~ 
^©BftEf*-* K©MSHI©«-&£gtt&S ; # 
©4> HUE'* y 7 1 w iZ/w-^'rtogrEf'-^ua-K© 
XlHU>ft£a>b. BSEEtSiii^lcStatf^tflftEx 
-^i^a-KOJEtHlfrWlU BffEEtS&ftKSfii 



A—yrtWIfflE^-* w- = - K©SE£rffi©&£*r£ttB 
•5*S4. fiUE^y^^^-T'l^WflfrEx-^^^- 

$1-5#&£tr^5r4£#&£^SEtSga->*T 

[ffS#JS4] *H-e*t©u=-K^A—^s, ii3t©-r 
LfcmfS (mg 1) ©-r-* U = - KitflE 
ilftx-* SrEm-tS •fc.*><r>Jl&f°-9 Sr&#l Lfc n B 

(nil) ©5Cfiua-K*>6«^$ix, '>fc<4t>l 
oW±©B9Eu=- K^A— 1 o^±©ffiE 
7^-^u = -K, fesvMi, io^±©B9EJi:fiU3- 

K**IALfcEttiBfc*atMo#±©Etti6B*:, & 
8Lfc*l»«B-e*o-C, MEMMMM'. WEf-* 
u-3-K©X«fffi*, WEf-^wa-KSrWHlftLfcin 
EE«Bl#Sr^tf1»EE1ft*Bi:, HflEr-* u=>- K 

4MlfcffiEE1TO#*&&1lfrEEtt3$BK:. T'n-K 

fcfltiEEii^fr*^tfS(rEE«^fl-6s. mzmtmat* 

e>it(JEx-*^-K©Hi&rffi£glt&S*ia:i:, HUE 
^-*U3-K©j6Brli&©ffi£, fid8Ef-?i'3-Mi 
»i-6I»E^y r-c ^-^©BSEJCfiu^- H*» 
MlfcffiEEBtt#*£trffiEEtt£BK:, SSflM"** 
i^t, flftE7 f -^^ = -K©ISffMSrfiflEE«S(*:(C# 
*&tf¥«i**U SWBKfiwa-KSrIMfiUfcttE 
E1Mltf*«:£tflWEE1EKB#, ffiEMMSBA»bME 

K**Mft L^lltlEEISIK^Sr^trMEEttlliBA^ 
b. HWBf*-^ KO30»fW©B«r, 
fc» r»EE«lK*!6»felttE5C*^=»-K0H«f1tt©B«r 

-^u=-K©SEiSffltr©filt, ME7lSw=-K©SSt 

ir©ffi^e>, «rE3C*u=-Ko?x«fBSr^rti-s*a 

-^^f&i^Lfcmffl (mil) ©f'-^Ua-KtWE 

(nil) OJCftW3-K*»b«J«$*l, '>^<i:'bl 
o^±©SfiE^=- K^A—T'lcM-ra 1 oKA±©S(iE 
fc^v^ii^ lo^±©fiE5i:«u='- 
K*»*fl L fcEtSHf*: t * v y r Sr^tf 1 o^±©EtS 
SE?r> »ttLfc««iKB-C*or, mEfHff«Btf. 
BflET 5 -* w=- K©MfrMSr, BflE7 f -^ u-=>- KSr 
»MUfcll(IEEttjK(*i«r^trMEEttKBfc. iWEf- 
^ u=>- KaWSitfJE^y ^-^©SflETCfi 
^- KSrt&*ftLfc89EES^fr«r^tfSilEEiSigB 
ic, ^D-KJft^htSfSMU fltTE7 f -^l' = 
-Ktl^L,fcl)^E18t«*«r^rtr«lIEEtt*fi*«, AO 
EtJ^B^bmEf*-^ K©2fffi«rSlt®^ 
¥B4, WEf-^wa-K^a-fSDWE/^yy-f ^A/ 
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leaser ttiE««i«R*>e>waaf f -^^3-K<oK»f 

r L*d»o TchUEx- * u = - KSrtMA LfcSfrE 

fc, WE8E»jK#^e>BJ1IOTfi^3-K©3l«fl!l»0«SSr 
R*«U ME'<y7 7fcfMlW-S*«4:. fflE'<y7 

cottar BtrE5Cfi^ = -K^IE*f«[S:^1-5¥aS: 

Lfcmf@ (mfcl) <D"f-? Ua- KiUSE 
ii^x-* SrEHKi-SfcftOJC*^-* L/c n f@ 
(n^l) ©K*U3-Ka»bf*j*S*U '>ft<£t>l 

*4<it>, ffiEfMttSBJ:* SWBxWua 
K**lftL^^E1ftj«**^tfffiEEtt«ia^, 
Ho 

LfcmfS (mfcl) <Dy*—# Uza— K&ffiB 

(n^l) ©51Ulu = -K^e>*fiKStt, 4>4<it>l 
oH±©»IEi/3- K^-T'icJHi-S lo»±ofl(rE 

T, mEEttjK*lctMrtLfc«JEK*^3-K*s«+* 
WE^y^-f ^Vu-^rt©^-* i/a-K^ttSr, StrE 
^- K**lftLfclWEEtt«Cff«:*tpEtBaSH 

[0 0 0 1 ] 

SsaffixV^SR, *3j;^ 7^**71^ ft* ©H 
«t6x -r * * «B i KB K J: 9 * A £ *t 5 E1BKB 

[0 0 0 2] 



tPatterso n ©SB£#$31 e>*L"C1^*. 
[0 0 0 3] 31-. znj*. ^j/F 3>7r 

/oi/-r^^ 1988^, 6fl,^10 9 
-116 (D. Patterson, et al:A Case for Redundant A 
rraysof Inexpensive Disks (RAID), ACM SIGMOD confere 
nee proceeding, Chicago, IL, Junel-3, 1988, pp. 109-11 
6) Patterson CDKite, f^^TK ±0 

[0004] 7^ *^7u>f «\ 7*4 apis j*<di% 
-f**£B«\ feSKBI^LTfiU^f^ **$SB 

r*5<. 

[0 0 0 5] h¥te 
fcfcST*— *&ua— KiPf-Stf, Patterson 

«afc^^B»*n»u=-Kt-ett^-#**ji* 

Ua-KfcUfcS. J^T, Patters onOBltfi 
[0 0 0 6] »i©Ei*ttri, U11/3-K, +4*) 

*>, *QfSKa«^e>afe^3-KSr, ^^MB-t-c 

tt, mf® (m^l) ©Wl/3-Klc»MLt»«t8 
Ea*ffi-e*>S. JUT, iOEE*St, »WEB*ife 

m^wf ^ ^ ge^fl «-c^ 5 : i^f,, jw> 

fc5MMLfcm«<D*ffli'a-Kfc»U nf@ (n^l) 

So «t\ «aafia*sa»y-K/7^ h-rsf*-^* 

®, /^f>f ^/w^^Uf-f lx=i— KO**na 

-efctitf, n -c^f ^ ^ ^{SicgSd^i it t 
^(O/^yx^^-^ox-^f^iHisi^-efcSo ^2 
^El®^&}i, «fflSa*»bJL*i y - K/9-f h*fife 
fc5S4I^3-K^ loo(kii/3-K, t4b^ 

io<Df-^u3-Kat, x^^^gR±tcfe#3-r 



-3- 



t?*>, 1 hit, 1 OCD^3lU=3— KT?tt 

a^jiff^riBftja-caba. (»«iaa*«fesrfcai, y 

) Lfc^oT, #»WEaS:t5t, r-f* 
!)r>f^-K^MU x^^KEfctMrtSftSo 

fcfct, #«EE<&Jfrg\ /^r^/v-^^f-^ 

[0 0 0 7] 7^ni/>fCI^<, -^COx 

So 4*H!HB5 5- 1 5 7 0 5 f^^t-r> 

5o Afrtt^tt, fMflpgBtt* »93fiB^e>SJtW*tfe 
?4 h?*-* ****** ft\cmt&A,1£&1&T! % 

art^ftiWL^-^o^-f^^ssB^aF^a*^ 

5o 

[ 0 0 0 8 J #&BB3 59-135563 "Ctt, ittfBKtt 
Sr{ftBELft*sb7^ hteaSriKaft-rsWIBSSB^BI-r 

[0 0 0 9] #M»S 59-135563 "Ctt, Uff3£B 

i*»«4**y ^-f^ssa^©?^ h 

«{b^ril5o «fflB36 0- 1 1 4 9 4 7 fl*, 2 

SiSf x >f * ^1SH«:»J»1" 5f -< * * 3/ 
+ 5»J1»KEJC§ir-5tt«*SBII^*nTV^o WBBBB6 
0-1 1 4 9 4 *J»3SRli, »3KBE*»6S«' 

v^^yic, MS^E^e>Stt®o^7^ hf*— 



tt#B»iiw, *+y>a^*y«c«rtftufc?^ 

[0010] ^?2-3 7 4 1 8m 2®«£tV 
* * KR*^ -f * * * * v >* LfcKttfBffcfcH 

[0011] ^¥2-3 74 1 mmmmftiz 
y KiMfrra 0 2o(D7^^ii^^ 

[0 0 12] «rBB¥3-3 7 7 4 6 -CI*, X^***-V 

tfa^-^WiSicov^ToaW^Bii^^ixr^S. 
[0 0 13] 

*Q.aasB3&>e>?>r ntta«:3ttttttfc«r* t&m 

t«M-fS^»dS±-f5 0 LfcdSot, (a) 7^hM 

(b) /^7>f u=-K©$t&*£ff 5&&&a*. 

(c) /^y^ i^^-KOHSHHSrfPrt-rsoicijKBtt 
fflf*Sr»i5fc«>©(Ea6*!!!a3a5, «»Sffii^**3£ 

Kt4a. 9>r naaic»i-aM«i«Bfcf f -f 
ssEoiHo^-^caKeD^-^casia^itt, »«ob 

B, #5MMEB*Ji^P*b©»^"e*ft«, 
[0014] »»Efo^ Mgl^b§{«ot 

^h^ftnai^^-K^ /^7>f^-^ 

S»Sofcaau = -K©3E«fffld*P>, /^7^n- 
K*sfpj*-C# So rcofc^, (c) 

[0 0 15]-*, *»ftBB©S^, /^7^^- 
K03E«««r^rSfc«>«i:ri, (c) /^7^n- 
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[0016] (i) 7-f htosa^LfcEasi^-K 

[0 0 17] (2) h^S^^L^Sl^^-K 
[0018] ilt, ( 1 ) Id* Lfcffi^ffi&a^ 

(i) {^Ltcmz&zm&zmmtisX. &t 

<DttW«:ff5. (c) 0/<yy-f U=«-KO]E«lt# 

(1) fc«Lfc«[«r»6*a3l«:«Ti"St, 
3-K*rloL3ft>»»ftl^»& (n = l) "Cfc, ?>f h 
&a#3££: L/cIraSi^^— K (=f-^i/3-K) OS 

0<&IE2tas«£i-fio rftEWMc, (a) 
*ofc»a^3-K^3S«ffiO(E2l«!fSt, (b) /<5 

i-fifc«>, ^J»^E<i:^^^^^Ecr)x-^e^[H]» 
fi, IMEBBfei-fi^Jrfcftfi. r^^TW»> 

ftv*#e\ ?«f h&a-efs, a^i-fi^-^easiaa 

HU (a) h«*tftofc»au = -K<03E«f*tO 
[0 0 19] #±±0, ^-r<o®ffl{cffi\ 

AfiBSB*** feassBtoBBTBsiitT-racasfca^ 

K©£«ttffiT+a r. £ (cftfi e 
[0 0 2 0] ^y Ua- Koiftfls 

iceai-^x wsiKBt^^^ttBoiBjo^-^teas 

[0 0 2 1] 

[nw*wfti-fifca?><0¥»] ui-T&^tzm&tKrrz 

^jWc^i-fijWco^TKTfcil^ 

[0 0 2 2] />'!)f>{ Ua-KOjfcflMCiB 

Hi-fi, •J«iiSfii7 f -f^^KB«)DB«>f ? -*<EaBo 
<Ei£*— KSrWJifiwtSrBWi UfcS*»ffit 
LT, ^^^ftB^yr-fUa-Kf^rtaiBSrRIt 
5o *tM*le, T^^JSBfc^SJr-f l/a-K 

y KSrBiJ«-C#fid^ »»EE-ett, (ESah-^i/ K 
Srfi««t?*ftv\, SSt-^j' KOflV>6^ 

**r»Wi-fi. 

[oo2 3] i-^ic&^fcj:^ a*<o»ff-eii, * 

#»EB-CWU «aKE*>fc<0?-f hS*fc#v\ t*- 



u=i-K*rft«i-«fcft©tlB««rff*U 
«r^**£El::<Ei£i-fi 0 ifBBtStt, 
O3E«fl»«<Dfflo#ttSaatt^6^$ixfi 0 rco^ 
{1 i 29f ffi©^ yf^a- K©«fl> 6 BR IS y r 
* ua-HaWrtStifi. f-f^^Wdm fH«S 

E^e>s«t»ofc/N'yr^ u3-K*rffrti-afc»o«t> 

«K«-#*iitf. «±©<fc5ft»«^tt. fflSBSEi 

f^^E^flfl^caiteatt, x-*u=r~Kcoi^f 

3fflF*-co(gaifl:(cfflix.fi r. t a*-e* fi 0 

[0024] ua>u $MffiBE©»^fcr±* &mmmfr 

afti-fi^^atsb^w^ 

ft3 Q Uc^ot, Tjx* mww<D;< 9^4 ffr£$i& 
*r*»KSA»i-r fc Wtft ftv\ 
[0 0 2 5] WW^E^t^** 
KB©IBOf f -#CaSI8©6a*-/^y KMUfcafc 

-K*+* hiea««»*t>*'rw«i-«. 

ictt, #«EE-et>* #$M»Efl-cfc, (fina*--^* 

[0 0 2 6] *i\ jMWEBOtM'fcov^-CRWi-fi. 

SJtS^Ete, ^!)f>r ^-^(cJSi-fi^ 
*f**«Blc* Mi/a-Kfc»il*f, 

itltfi^y r-fi/yv-^o^^^^KIStt, 
- KO-gpSr^-^U:^ Ki LTffifti-^T^** 
iSBt, »«u=i-KlcS#*i-6^»y-f U3-K*rB 
Si-^T^^^aSBJ^s-etfio ^(Or'^^^^S 
^ x ^ 1/3- KSrS#iitP^<f x>f *^fi-?fcjfr 

ttaua-Kot^e&iSB-efli^atp^tffl^S: 

^ 1/3- KtrffrtUT, E«ttt*lcffi»i-fi 0 

[0027] Kioas-cf*, *j»KB^cai-s«>f± 

^3Bffl{cm^i"fi*J«3SEt^^^^K«^rfl^7 f - 
^CaSB^lEa*- KSrft<i-rfc^ffitft 

[0 0 2 8] MffiE^S^l:o^tMt 
fi 0 «H«iSBtt, ^y^^^-^cJHi* 
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- K©JE*?1tt©tt*\ ttaua-KSrffiftLTi^ST^ 
**3£Etf><b, iilt^bpo /<yy-f !✓= 

[0 0 2 9] Sil^^ K (=f^l/^-K) 

frffifcl-^ST^^KBl^ £f\ SI^-F (= 

iciE»i-s. «±<o»fls-ewu WWSB&f'-f^lSB 
(0lHO7 f -#^ll«r«v^tea*iia7*-#tt, E&a 

*>i§£\ IBHWSSBi^-f^^aSBoiBo^-^CaiS© 

[0 0 3 0] 

[flUfll J^T, WMJOflyflfco^TJ*^*. fc«U 
[0 0 3 1 ] £1\ ^tHEBO^^ru-ffc:, £ 

fcS&a^a-K (=v f -^u='-K) ^MfrmKOH, 

4@<07 ? -^cai«! ! ffl^, •j»asBtf f -f^^KBow 

[0032] -* % * * agaMic* y tt&mm 
z&vtzWr&, ftiajSEftj-cw:, saau3-K 

flc^1-5o ?V**3gEttl-ctt, (B«iSSfid»b5»*o 
Lfc/* y x -f u = - K*>»lftt*>fflM» e> > 



r-^ix3-KOJEgrffi> *5itf, A*y7V ixa-K© 

[0 0 3 3] fclc, ^ftEE^^^^Tix-nc, g# 

ricJE^fc W^E4y f ^^^^E^^(cf^ 
^yr>f^- K©CadJ*-/<^ y K 4 LT*£1- 5 

-K«r5«frfr1\ *<0**<o«-C, yn-K*** h-f 

Oj:3**D!a*:fT9o ^Or^^8S^\ 7-^= 
-KSrS^iitf^T'^^^KB-C&^tf, ifeSu-a- 
K©«Pd»bS«B-C»#atf^# fa- K 

«B-e*ixtf, ifeiup-K^b/^f>ri/^-K^ 
eas+sottttaua— k<d*-c, ^yf-f^Ko 

[0034] m*mm-e*>z j ?<cx9mmzvi 

[0 0 3 5] Z<DWr&h, «J»3Sfitt, ^!)f^/U- 

^jR-rs^-r^^ssBic, aii/^K^iit 

J:5icur#fc, /^r^f i/3-K©BWJot, »a 
[0 0 3 6] aaixa-K (=-r-^U3-K) 

©tt*asfirs. r<oa, «»*Ea>b2tt»ofc»a 

tt, W^E4f"^^^^E^P^'X?^tT$ix^7 f -^^ 
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SJSP3SE tf^^ ^(SOPJJ Or - * teSKoteai*- 
[0 0 3 7] 

[0038] *i\ *3iJ6«jc*a^5rt*^o^Ti» 

ItSo ill 3(1, «^^t^/j:6'M^7A 
COffi^-Cfc^o W-fiW^^Att, «@1 3 0 0, 

IMUPftHi 3 0 5, dsit* i^±o^^^8Ii 

3 0 4lCj:U«*i-5« MlgBUOOIl CPUl 
3 0 1, £Eifil 3 0 2, *>J;U\ ^**/H 3 0 3 l£ 
J:9****ia»^*s*>oTtJ:v\ S)«E1305 

^ot, Mgiai 3 00^ r>f^^$El 3 0 4(0 

Pfl-e, teSI&aSrSltTi-So WSB^y77 1310 
«j»3$Bi 3 o sasy- h-r s^-**, - 

«lx.V<77r-Cfc5o fcfcU [12 8fc«Lfc 
£5ic\ fflflgErttt: 20^07^ 1/^ 1 3 0 7?: 
<a^, ttlVtUDfj 1/^ 1 3 0 7 dSfeaaSB 1 3 0 

[0 0 3 9] 4*M*>tUHi 
^fA*"Cfe5o il3l;/TL/:fM^il 

f>fU^Ml 3 0 9, ^Fif^tt^ *5 1 4 0 0, »t 

u\ ^sjstt^^eyffawai 4 o i*^tfjs-c«>5. 

*^yi^7<*y (WT, *fc^+y>atl»-f 0 ) 1 
3 0 8(t 7^^01 3 0 4<0^<DT^-t^mSt<0 
S5^7 f -^4:n-KL"C*5< 0 7*4 \"9 h y 1 3 0 9 
it, ****** l 3 0 8©ffa(»*fc1Mfrr*. ^F»3£ 
tt^^ey l 4 OOJi, ^F»*(7)«C«c"C*>0, *+^>a 

1 3 0 8 T^^SEl 3 0 4O*C0T^^ 

^gOKv^-^n-KLTSKo *flBBtt**y 
14 0 1 fc*fl«$>«*"T**> 9 , *W3i§ttp< * 
y l 4 o 0<D*Stim**flrt-6. z<nWr&. 
1 3 0 51*, MSIl 3 0 O^bcoy-K/7-T 

3 0 8<t^P^-C, HiffSrJtfM-S. « 

teaasBi 300*5^^ ^^ssEtoBB-c, y-K 

a^i^^-Kt, r^^SSl 3 0 4±tc»i(rt$tLfc 

SRI 3 0 4±(C»j^$nfcUn- K^, 7^^7U 
^<Di/a-KEEfcJ:oT»fc3»£as*><5. £TF, x 



[0 0 4 0] Rfcl, Hi 5, HI 6£ffl^-C\ t 5 *** 
7W0lffll^07^^P.l 3 0 4±CD22^ 

[0 0 4 1 ] Ell 5ic^-TJ;plc, f-{^^iiSl30 
4i«HB«Hi 3 o 5<omv, y-K/7^h$*lS¥ 
x-f/^&El 3 0 4i£B2»£jh/CV^ 

It, 5****36(81 3 0 4±lc*|ftSixT^**«u=i 
-K1 5 0 2lcte, r-^u^-Kl 50 0 t^!)7^ 
l/3-Kl 5 0 10 2il^fit5o 7-^U3-K 
1 5 0 0^, &SSHE1 3 0 0^ B:«y-K/7-f h 
«7-^»Lfcftli/^ Kl 5 0 2-e&S 0 - 
>f I/3-K1 5 0 1 te, 7^**366 1 3 0 
4fc|**W8£U 7-^l/3-Kl50 1^M 

= -K"C*>5« f-^U3-Kl 500(Dl 

#3HS$*x5fc> ^nicMLt, /<!)f^ua-Kl 
5 0 l^rt*fcSEHi-S^S^i"5 0 
[0 0 4 2] mi 6te, x^^^TWlcjott^^yy 1 
**>-:/l 6 0 0W«"Cfc5o T^^Sa 1 6 
0 l^b7^f^^gld 1 6 0 4*Wml(Df^^^ 
3£Sl 3 0 4±iC, ^ft^ft^jft^T^l/a-Kl 

Kl 5 0 0^6, nmOsOJrj Ua-Kl 5 0 1 j&Sfls 
/££*x, ^fMJtt^r^^gge 1 6 0 5^b 
7^^gif 1 6 0 6fc»iW£jh,5 0 Lfc^or, H 
16m miOf-^ 1/3 - K 1 5 0 0 t niO^J 
T* 1/3- Kl 5 0 Ifrb. ^!)7-f^-yi 6 0 0 
«^XI/^o HRfc, nfi^!)7>fU3-Kl 
5 0 lSr^tf^yr-f ^/V/— 6 0 OlC&^Tte, % 
<Ds<})T<< -f\ 6 0 01*90 Kl 5 0 2^ 

*^El 3 0 4 3&Stt»LTt, /<!J7^^;^1 6 
0 OftCDl-^TOl/31— Kl 5 0 2C0F^S^[h1^1-5w 
fc#-e#6 0 W±<t"9. 7^^7W«rlfflt5i, 

7^^gn 3 o 4<Dmtmik&m$Lx*zz> 0 

[0 0 4 3] [HI 6^1)7^^-^! 6 0 0lCjoV> 
XI** 7^^SIa 16 0 l^^^^iic 1 6 
0 3^7— * U=i— Kl 5 0 OtiK 7^^^^Idl6 
0 4^f^^gie 1 6 0 5^»j(ftS*ir^So fc 
£U 7^^^Sia 16 0 ia>b7></^3£gc 1 6 
0 3*W7^^SEl 3 0 4±l:»»fSt^t« 
l/n- Kl 5 0 2^ 7~*l/3-Kl 5 0 0 
■tt<CV\ f^^^Sidl 6 0 4^b7^^ 

^SEel 6 0 5£-e<D7***3£El 3 0 4±Oi"-< 
TOI/3-K1 5 0 2tK Wr4 1/33- Kl 5 0 0t 

[0 0 4 4] £?c, i 6 tc&^-cte, ^i)7^^- 

^1 6 0 0^\ T^X^gKa 1 6 0 l^b7^^^g 
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-{^V-yi 6 0 OaS£fcofc^**gEl 3041 
OO^^^g^b 1 6 0 2J&>e>7 f -f **35Rc 1 6 

6 0 0««^^ - Kl 5 0 2^t)m+nfiC{i 

[0 0 4 5] fcfcU £JlT^SIlfiW^*5^Ttt, mWt 
<Dtz#>, 7- 4 ? \ 6 0 0cDf?|;££, HI 6IC 

^Lfci mfi^x — ^ U^— Kl 5 0 0 t nfM(D 
,<9?4 l/^-Kl 5 0 l^P>*5«fiKfci-5 Q 

[0 0 4 6] 7^*^T U^£i§/8Lfc^, 
1 3 0 OfrbfL1tl' = — Ft, f^f^^^iai 3 04± 
(Ot- * Kl 5 0 0<7)g|£^, K^EB*" 

£*T, Hil 7 tHl 8$: 
2o<0tt»W*7 f ^**ru>f<DU3-KEE 
2f S #»E® t #5MREBOKn £ff 5 o 

[0047] hi 7 it, ^keeot^^ti^wi' 

a-KEfi***. KToHlS«-ett, &JS&E1 3 0 
o fcfflWSBrclB-ey- Y/y<< h**ifiHM)k i-ftto 
o, feMfflj^feJlfcy-K/?* h^ffiSrgfeSu^- 
K 1 7 0 0 t JMREE'BtV ^^7K T?tt, 

ll/3-Kl 7 0 0li, mfflK:#M£*U ^il^^r 
5 0 0<tLT, f^^@1 3 04il 

1 5 0 0Hni^!)r^ Kl 5 0 1 *S^J*S 

ft, ^timf^^ggl 3 0 4{C»JWStt5 0 L/C 
^ot, #»EB<D»£\ 1OIDMI/3-K17 00 
j&\ lo^Df^^l 6 0 0«r*^-t5 o 
[0 0 4 8] £MEE«rffli^fc*£\ lo«i/^ 
Kl 7 0 0Srm^O7 f ^^^3SB4:ora-e(E5S"e#S- 

tH«03»*S:»Swt3flS"C#5. fc*TU locoy- 

SB 1 3 0 4 tfi*1-8*B«5^-f 6. 
[0 0 4 9] Hi 8(1, »M(Of^^7W^) 

^ K^T— * Ua — Kl 5 0 0 t LTr-f *^3SBl 3 

0 4i:ft»$M, -fftte*), ai^-Ki 7 0 0<t 
f-^^3-Kl 5 0 0ttl»l©»iSBi«Srfco, *■ 
fttofe, «flfi-eS>So LfcWoT, #»»EB"ett:, 1 
o^U7>f^^l 6 0 0i;}t miBoafcSl'a — 
Kl 7 0 0****1,6. 

[0 0 5 0] #»Waa*riofc»^, Ml/^Kl 

7 0 MClo^^^il 3 0 4 

[0051] f^^^rN^lfflicJ:^ »»EH*> 
S^tt*»S(EBov^*L^S*fc, 7 



8E1 3 0 4 iSOflMSBl 3 0 5<DR8t\ 9-K/9-f 

#»EE<&»£\ !J-K/9>f h 3*1*5*-* a©** 
WWi^. J^T, **t-P*toEB*tofc»*oy-K 

[0 0 5 2] #&1EE<d»£\ ^S^Hl 3 0 OfrbSk 
Jt»ofc?>r Ht»it5»li/3-Fl 7 0 0£#fiJ 
LfcmiOf- Kl 5 0 0OrtW»6, ^!)f 

-r i/a-Ki 5 o i#ffes-c#s. *fc, mi/3-f 

1 7 0 0, "f4te*>, mi^f-^ = — Kl 5 0 0IC 

or, $mmeb<0»£\ ^^^ru-ncjo^ry-K 
/7>r hSfLS^-^oJt^tt, ^yf^ 1/3-K07 

[0 0 5 3] -3\ ##»EE-Ctt. ^S^B 1300 
A»6S»*ofc5>r h»*tt5!SI^3- Kl 7 0 0 

1 7 0 O^HfHI^W^, *Sx.tf, KT^ffi©*^? 
*>(£\/vf tifr&nZ>tztb<D y - K»JlS:5lfT"t**&lM s 

[0 0 5 4] (1) 7^hM«U:»li/3-K 
1 7 0 0, -ffribo, fchES-fSx-* Ua- Kl 5 0 0 

ojE«ffl(ro«, s<!)9-<t ua- Ki 5 o 1 oi 

(2) 7>f hM^MUc^IU3-Kl 7 0 0 (= 
5 0 0) tim-tZ>'< y )7-4 if fir-? \ 
6 0 OrtOffi^l-^T Un- K1 500OI 

(1) ^LfcBSr»5**s, ^yK#* 
£i^fctf>, 7>f Lfc»^, (1) ic^Lfc 

"C, /^JJ^-f l^=»— Kl 5 0 0$:tf^i:^57^ h 
toa^iDxt, £ bid, (l) fc^LfcttSr#*fc«>0> 

^Kt45, Z<OlZ#>, s<Vt<< I/3-K1 5 0 0* 

louMRttfcv^ifrfr (n = i) f^^r^ 

4fgtClQ7<1-5o 

[0 0 5 5] *JBW*>«5tt, ^7W£ig/8L 
fcBf, MI/3-K1 7 0 0^7-f h*yifcH¥^»£1- 
5, T^*^3£E1 3 0 4 ifflflMSEl 3 0 5<Dffl<DV 
- K/7^ hr TJXtmmi 3 0 4 

id^y^w U3-K5 o i (nft&mmz'&rtz>^tic£ 

[0 0 5 6] *T, r -f ^ ^3gE 1 3 0 4 <0«jfiSr&W 
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-fSo t^^ssi 3 o 4ft<Dmm&i o is*, n 

BMl^a-Kl 5 0 l«r32»Lfc«tf*:-efc5o 7^ 
tyf 10 014, fB«®E 1 3 0 4 d>fcS2t8&# 1 0 1 
±©ftii/a-Kl 5 0 2*r!J-K/9-f M"5. *M 

KffoS«fB*:fco 0 /^77l0 2}i /^Uf^^ 

k 1 5 o i o^sf m^zfttfLi- zmzmm-r 5 * * y -0 
*>5o ^y^rtrawai 0 /<y7r 1 0 2± 

[0 0 5 7] r^^^El 3 0 4H *J»KH1 3 0 
5C0it^^LAc^V\ /^!)7^ U-a-Kl 5 0 

tlOO rtO/^ Uf^ tiJ«A#» 10 311 ftJ«3£g 1 
3 0 5, fcSl^tt, SBtfSJKttl 0 l^fe, /'yf>f ^ 
-Kl 5 0 lcoH«fffiS:^rs^:*ofi?aS:, /«yr 
-iXft^-Z l 0 8 £ It, Ay7r 1 0 2lcA^-f5 
(10 9) . /<Jf-fffi»l0 4M:, '<SJ^-fflHRA 
*»i 0 3{cJ:9^y7r 1 o 2£te*ft$ftfc>*y7 l -f 
A^tW 1 0 8^rA^/L (110) , ^!ir^ L-a- 
Kl 5 0 l©HHIt^yf-fUfIl 0 6tltM 
L> '<y7 7 1 0 2fclft|frra (1 1 1) o rco^, 
Ur^f l^a— K9^f h^5 1 0 5 J: *9 . /^>77l02 
ictttt Lfc/< y x HSrffi l 0 6 Srffittttfr l 0 l fc# 

(112). 

[0 0 5 8] ELb#, *3SWo«K-C*>5*s, J^T^H 
-K50 l0{ftftatt£HU 3 

[oo5 9] »i^jfefifs», ¥«tc, y*<<x?mni 

[0 0 6 0] EXT, »1©**«©«*B 2 «BV*T 

^^7Wett» MU3-K1 7 0 0 (=-r— * i^a 
-K1 500) <0JE*M. httl#S£Lfcttll/ 
3-K170 OOJEiBrflftOffi, *5«tt/, ^Dr^f u=» — 
Kl 5 0 1 c03E3jPfgfrOffl{C J: <9 . /^f^ l/a-Kl 5 
0 1 ©JEfWfcfl**-* - i *"C* S. 
[00 6 1] r^f^^iEl 3 0 4lCA*yr -fl/a-K 

vm#\cm\ mmm&i 3 ostr^^gisi 

304«-C, MI/3-K1 700 (=7-^3- 
K1 5 0 0) t/<y^l/3-Kl5 0 1©R*tfU 
teXTt* M^3- Kl 7 00 i:^yr^i/3-Kl5 

[0 0 6 2] 7^**3631 3 0 4f|l:^yf^M» 

So MMsezHi 3 0 5m r^^gisi 304^ 



e>K5*ULfc (2 0 6) ail/a-Kl 7 0 0 ( = x- 
?l/a-Kl 500) (^iE^rHiIcOffl-efeSHSrMx-^ 
2 0 teS^El 3 0 0*>e>£ttflkoft: (2 0 4) 

BJii/3- ki 7 o oojgsf^offi-efcsaa^^— k 

MlPf{S 2 1 0 y r -f *B8fflf^fiKffl 2 0 1 L 
(2 12) , /<!Jy-r un- K^ffrfrf 5fcfc(E>*ffi 
ffi, "T4t>^, ^yf^Wl2 00^Mt5, $b 
fc* »J»36Bi 3 0 5tt, f&SLfc^yf^tBM^O 
0&, 1 3 0 8lC**W-« (2 1 3) o fc£ 

U SDSP^Sl 3 0 5i:^rtr>a 1 3 0 8 3&S#St4 
M^^77 1 3 1 OlcUMM"*. Z<D 

KitittBi 3 0 5«« ^y^-f^w«ai{a»2 0 2 

(C<fc<9> ^yx^tffl{S2 OO^T-f^^iH 304 
(2 14) 0 

[0 0 6 3] f^^^lil 3 0 4ffilJ-Ctt. /^f^t 

FflffiA^952 0 3(cJ:9, «JfS3SBl 3 o 5d»e>S»tR 
ofc/*y r-f +Pflffi2 0 0^^771 0 2KHMfrf« 
(2 14) . /<!J^*rK*tHL»2 0 5ia9, 

ua-Kl 50 l »3C*ft9offlSr. EtitKftl 

o i^e>R**ru ssfsfr^yr-f 2 0 7 1 lt, 

1 0 2ic&Mi-Z> (215) 0 /^r^ 

Hl200tISf^yf>f 2 0 7£^y^ffr£SBa 

2 0 8(CA^/L (2 16) % ^y T^JBBfitl 06^ff 
#U *v7r 1 0 2JC»#3-f 5 (217), Z<D&* 
s<])T4 1/3- K7-Y hSBl 0 5 J: t) . ^^77 10 
2*c»JWUfc^y -^-f ua-Kl 5 0 l ©3E«ffl[«:flEtt 
SEfti 0 lKSft&tf (112). 

[0 0 6 4] J^±cO J; 0 JiBfls-CWt, MM&B 1305 

tf^^gii 3 0 4 (omotESMati, x-^u^ 

-KISOOOK^CU **3i*. *5«ktf, ^yr^f 
*Wi2 0 0O|EjSJ:ft^ 7^nWIfflKlt© 

[0 0 6 5] *2, liaoMlflts. f^^ll 

3 0 4rait/:^°yr^ U a - KffrftflMB <b MfllttB 1 
3 0 5 ^x^^^gfil 3 0 4(^F^yp- K^r^^ h 

[0 0 6 6] &$2<Dgt&mfos f^Xf^&l 3 0 4C 
WLVtz^VT-X U3-Fttii^Mil 3 0 5 t 
X^^^^El 3 0 4©fflO^n-m^ HE2l«!!tSB 

[0 0 6 7] «a»36Bl 3 0 5tt, Ml/3 

— K9^f h»3 0 0icj:«9 s /^yr^^-yi 6 00 
I^JB-f Sm+n^Of'-r^^KEl 3 0 5ld N ^S^B 

1 3 oo^e>s»t*o^aau'=-KS[«fffi2 1 o^ 

m^Ts t(0**O«-C, yn-K^rt^htS (3 0 

4) 0 ^o^, ai^3- K3esfffl2 1 o^^{t®s^ 

!)7-f^v-^l 6 0 OF^cOx^^^^l 304it 

aau3-K3e«fffl2 1 oo-«t^i^3-ki 5 
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0 OiD^SiULt LX^t^m^(Dv f -^y f ^^^m 
R3 0 It. E»f*i#£45Sagi'='-Kl 7 0 0lc*f 
St^!)f^ 1/3- Kl 5 0 1 SrSESsI-^* n£tfV>° 
!J7^r-f^^i3 0 2JC^-C#5 0 fc«U x- 

3 0 211 #7^**^1 3 0 4fcH£ttft«ttTtt 

ft<* tea6*f*tftsaa^=«-Ki 7 o o^iicRjt 

[0 0 6 8] T-^T^^SI3 0 1 <E>^§\ 
*]«P»Ei 3 0 5 J:95W»ofcaau = -KJI«fffl2 

1 OS:, »au3-KA*S83 0 6lcj:9, 1 

0 2ti»j|fti-S (3 0 4) o ftlC, r-^l/^-K7>f 
hSCa 3 0 3tCi!9 x Rau = - KJE*HB 2 1 0 
bSiSE'CStiatf'^T*— * 1/3- Kl 5 0 OCD^ff 
fS«rB0«U EltK#10 l(C^#^tf (3 0 7) o 

[0 0 6 9] /^7^7^^Si3 0 2^ t&m 
1/3- KJISfffl 2 10O/<y7rl0 2— <D&#J (3 0 

4) mwre&aas, wc^y^-ffp*»b 3 0 51c 

7 0 oa>e>«rfft«1-5 (3 0 8) 0 C(0 
ft, l/3~K7>T vui 0 5tCj:9, ^777 

1 0 2ic^Lfc/^7 1 >r Kl 5 0 ieoJE*HI 
S\ EttJKft: 1 0 1 KSt&tf (112). 

[0 0 7 0] U^KMffi^D-K^t 

ffl-TSi, 3 0 5 fc-r-r^aSBi 3 0 40) 

M-etea6sn*7 f -^ ^y^-r ki 5 

0 10>IKSftfcfca. L*»U /^f>{i/^-KMI 

1 3 0 5flMEaH"*Otttt3l/3— Kl 7 OOOWJi) 

sfc*, ^^^rw^iSffl^v^-fawiBKai 

3 0 5 £r^*^gl 3 0 4©IBOf f -^(Ea»©l5 

aw— K*ft<r::*#prt&fcft6. 

[0 0 7 1] H3[:/tL«W, ##$IEE<07^ * 
^Ti/-r(cjo^r t), /^j)7>f^-^i6oortot 

^T(OSIl/3-Kl 7 00 (=^i/ 3 -Kl5 0 

H3ic»Lfcftatt, ^WEa^-f^^ruw 

fc*5^T* »J»S£E1 3 0 /^7^y^i6 
0 OrtiBl-^T^T*-* i/3— Kl 5 0 OcojESfffiSry 
n- K* + * h1-6fcV*5»afcttft&ftV\fc»"C*> 

So 

[0 0 7 2] ft3 0XJk01tt, 7^^801 3 0 4(C 

Krt fc/< y r -r u 3 - KffrMMB t «Jfti£B 1 3 0 5 fc 
r-r **3SEi 3 0 4^w^p - K*-r* HESMMB 

tta^tt, #»*EH©f f ^^^r^icaffl 

[0 0 7 3] » 3 fc, »2©*lfc«li:B«fc, 



1 6 OOlcM^Sm+n^T^^SSEl 3 04C, 

teaasRi 3ood»bSJtsiofcsaai/3-KjESf{i2 

10*. :/n-K*** h-TS (3 0 4) 0 d<B»£\ 
y<V tftV>--?\ 6 OOrt^^^SRl 304 
St SSai/3— Kl 7 0 0 (=r-^l/3-Kl5 0 
0) 1^7-^7>f^^g@3 

0 1, fSIfcfeaS:U*<"CJ:V^m- 1^(7)7* -f^^Jg 

h, ai^-Ki 70 oicm-rs^yr-r 

1/3— Kl 5 0 1 &'R&'f'<%ni$(D/<})T'(f'{X? 

mmso 2^»a-e#a. »2^»«4:b«, t-* 

9*^**8830 1* ^!)7-f7^^gB3 0 2, 
<fctf, ftfcLft<TfcJ; ^7*^**881 3 0 411, x 
***8Bi 3 0 4fcH£ttft8H4^fift<, Bi^a 

&a&Lft<T<fc^m-i£<07^;**8BKJt o&a 

1/3-KJMJHB2 l OSra6e>*^J:3l-LrtJ:v\ ft 
*J, f5Tfctea&Lft<TJ:vnn- l^tf)^ **8E 
ft WcRMi-^#jfiijiSftv^*:»H4lctt«*ft*»o 

[0 0 7 4] /^tV^ **8E3 0 2 ft *1\ US 

2<Dmmmtmfc. aai^^— ka*»3 0 6^j:o, 

KX*r*2 1 0^777 1 0 2«ft« 
(3 0 4) o 7*— K3MBJB4 0 2K* 
!9, S&SI/3— Kl 7 0 0 (=7*-* 1/3— Kl 5 0 

0) os«ffl»^ti-e*>55S»f«r7 f -^ 2 0 9Sr, 

3-K1 7 0 0 (=x-* 1/3- Kl 5 0 0) 

TV^S?*— ^7^^^813 0 1 

77 10 2(C»jW-T5 (4 0 4) 0 £b(C, a^tVR 

*ffiL352 0 5t;:J;«9, JESffW^-^ 2 0 9 £iEt&£g# 

1 0 ia»6R**f+ (215), K±oJ:5^UT» 
fc, »ai/3-K3E«f«2 1 0, ISKl7-^ 2 0 9& 
OTEifR^yy-f 2 0 7*v<y^*fl5rt»c4 0 0fe* 
*U /<yy-f3E«il0 6*rff*i-* (4 0 5) . w 
tf>«, /^7^ 1/3— K9>f b^Sl 0 5(CJ:«9 X /<*;7 
7 1 0 2\C&&Ltcs<V7-4 1/3-K1 5 0 

1 0 6frEtttt#l 0 lleSt&fr (112). 

[0 0 7 5] 7-^7^7^g(S3 0 lOJWt), * 
1\ »20**«tBI*, Rai/ = -KA*«B53 0 6ld 

1 0^5/77 1 0 2» 
jtfrTSo fcK* n^JJr^7^^^I3 0 2lC, 
HSrffJx-* 2 0 9 Sr&fR-fSo wCO^, l/3- 

K9>f h£Bb4 0 lie J: 0, fklfl&Bl 3 0 5d^bi«t 
Slo^li/a-KIfl2 1 O^rr-^i/3-Kl 5 

0 o^M^rfict lt, eettffi 0 ucnf atr. 

[0 0 7 6] K±OlbfPt?tt, *J»S5E 1 3 05^f^ 
**£IB1 3 0 4©Pao-r-^<EiSBS:ffl^rtea6*tt 
5^-^ H\ MUa-Kl 7 0 OOJESffltr^^ffiTfe 
So LfctfoT, W^lSl 3 0 5i:7^^ 

^SEl 3 0 4C0Pfl(Ox— ^ic^M^Tx f^W/>{ 
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[0077] ut. ^uttw^wftSraw-fa. *1\ 

[0 0 7 8] #lO30M«l ^-f**3$El 3 0 4IC 

gSl 3 0 5i:r^^^g(ai 3 0 4 co^Ox-*^ 
BO(Ei3M*©lS!l«*priBJi:-raott, SJffliSB 13 0 5 

teassisi 3oo^e>gtt»ofcaau3-Ki 7 

0 0 (=f-#l/3-Kl 5 0 0) OJEfHiSi:, 

3-Ki 7 0 0oHrmt©tt, i"ft*?*>, SSriftr'-* 

2 0 9^b, /<y^*Pfltt2 0 0£ffy£U x^*;? 

[0 0 7 9] J£TF, «±(Z>«ffiSrSStT"rSEI2^Lfc 

3 0 0*»65#tIRofclfca^3— Kl 7 0 0£ 

U fc*VMl 7^ HK*©£T«ft*riSLfc«L *BI 

1\ '>4<tt>«k3lKHi 3 0 0^bSitIfcofcttau 
a-Kl 70 04r, HMMSB^y 13 10, fc£i/> 
fl ^yv/al 3 0 8l:»»tfc^ ^t?^> Mttf 

[00 8 0] H 2 fc* Lfc/* yr-f fmHEf^jAAS 201 
©»!7P-tH5l:«t. H5n Mtt£a£Mtt£ 
bcD2o<ofm&£t>o 0 WgEl 3 0 5il £1\ 
BBte* a j&>fe^T ^75/^500^ 

h U 1 3 0 ^rty^ 1 3 0 8C, 

6 0 CCDB#, 3 0 5^, 308 

*fcfc1\ »J»S6B**!J 1 3 1 0«rfco»§\ t% 
(C x 0 l<Dgg*TK:J*V>£ 0 * 

^t5f-^ Kl 5 00 Z&Kh^ltT-fXtm 
El 3 0 4(d, ttBWttSMtfcWrU -S&S£*T 

[0 0 8 1] RM&jRbfl T^^SBl 3 0 4<0ffiB 

a e ^7^5 0 2T*il ffi»£Bi 3 0 4J1 5*** 

^gBl 304^e>, JESriftx-^ 2 0 9£, 

^ 1 3 0 8, &SVM1 »J»«ffiy^y 1 3 1 Ofcn- 

K1"5. *t 1 3 0 8lcn - KlfcW, f-f U' 
* h y 1 3 0 9<Drt££:3ISrt-3 0 

[0 0 8 2] ^75/^5 0 3-Cfl, MBSSEl 3 0 5 

Jl ^tr^l 3 0 8, fcav^l SJIBiJfiB^^y l 

3 1 0lct&jftLfc»Sw=i-Kl 7 0 0OjggHI£lE*r 
ffir—# 2 0 9^^ ^y7^4>iS2 00$:MU 
^r>^l 3 0 8, fc5i>Jl fflflPSHFty^y l 3 1 



[0 0 8 3] 13011 '<])?<<*Wm&tan2 0 2<D 
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□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 



LI BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



BEST AVAILABLE IMAGES 




